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Introduction {#sec001}
============

The proper and harmonic functioning of the stomatognathic system plays a fundamental role in the well-being of humans. When physiological factors compromise this system, an imbalance occurs in masticatory muscular dynamics that can extend to other muscular chains, causing a postural imbalance in the distal regions of the body, such as changes in hip alignment \[[@pone.0238036.ref001]\]. This imbalance generates a predisposition to falls, representing the highest risk for morbidity and mortality in the elderly population \[[@pone.0238036.ref002], [@pone.0238036.ref003]\]. However, when malocclusions are corrected, there may be improvements in static and dynamic balance \[[@pone.0238036.ref004], [@pone.0238036.ref005]\]. It has been established that physical activity promotes a reduction in the risk for falls in this population, and is indicated as a non-drug treatment for several diseases that affect this population, including sarcopenia. Sarcopenia, age-dependent loss of muscle mass and function, is an increasingly prevalent and affects as much as 33% of the elderly population \[[@pone.0238036.ref006]\]. Quantitative and qualitative losses of skeletal muscle are associated with several adverse health outcomes \[[@pone.0238036.ref007]\]. Repercussing in the stomatognathic system is believed to be one of the main reasons for the decrease in masticatory capacity and is related to atrophy of the jaw-lifting muscles \[[@pone.0238036.ref008]\]. Accordingly, it is recommended that elderly individuals remain as active as their condition allows \[[@pone.0238036.ref009]\].

Hippotherapy is a treatment strategy that utilizes equine movement as part of a comprehensive program of intervention for the attainment of functional outcomes. It is not intended to replace conventional treatment(s) but complementary therapy \[[@pone.0238036.ref010], [@pone.0238036.ref011]\]. This therapeutic activity facilitates and requires the entire individual\'s participation, thus contributing to the improvement in trunk strength, balance control, and motor coordination \[[@pone.0238036.ref012]\]. It has been demonstrated that the recreational use of therapeutic riding can improve coordination, motor skills, posture, and head control \[[@pone.0238036.ref013]\]. It is an integrated intervention program to achieve functional results, contributing to the rehabilitation of cardiopulmonary, musculoskeletal, and neuromuscular dysfunctions \[[@pone.0238036.ref014], [@pone.0238036.ref015]\]. The indication for this therapy has grown considerably, including for the elderly population \[[@pone.0238036.ref016], [@pone.0238036.ref017]\]."

The use of electromyography (EMG) to evaluate whether this three-dimensional movement influences the recruitment of masticatory muscles is important because it reflects the increasing diversity of clinical indications for hippotherapy. This study aimed to evaluate the effect of hippotherapy on the stomatognathic system. We hypothesized that hippotherapy could alter the myoelectric activity of the masticatory muscles. To our knowledge, this is the first study to assess the influence of equine movement on masticatory muscles in the elderly.

Materials and methods {#sec002}
=====================

The present investigation was designed as an observational, descriptive and quantitative study. The project was evaluated, and approved by the Research Ethics Committee (CEP) of the Federal University of Triângulo Mineiro--UFTM under the protocol number 690.039, on 13/02/2014, by the UFTM Ethical Committee on the Use of Animals under protocol no. 266/2017, on 21/07/2017 and by the Brazilian Registry of Clinical Trials (ReBEC) under protocol RBR-2kw6p9, with access via the following link (<http://www.ensaiosclinicos.gov.br/rg/?q=RBR-2kw6p9>). The evaluation methods and intervention protocols used in this study adhered to the norms of Resolution 466/12 of the National Health Council on Research Involving Human Beings and the Law 11.794/08 Decree 6.899/09 by the National Council for Animal Control and Experimentation (CONCEA). Participants in this study provided written informed consent by signing a Free and Informed Consent Form.

Study sample {#sec003}
------------

Data from 90 individuals, who attended the Unit of Attention to the Elderly (UAI) of Uberaba, Minas Gerais, Brazil, including age, sex, lifestyle, diseases, and medication use, were reviewed. Individuals of both genders, aged between 60 and 79 years, with an average body mass index (BMI) considered normal for this age group. Individuals with physical impairment (due to stroke or post-surgical sequelae), uncontrolled epilepsy and hypertension, acute heart disease, spinal instabilities, severe cervical spine disorders, shoulder or hip dislocations, scoliosis evolving by 30 degrees or more, decubitus ulcers in the pelvic or lower limb region, uncontrollable fear of horses, severe cervical spine dislocations/deformities, shoulder or hip dislocations, or uncontrollable fear of horses, were excluded. Ultimately, 17 individuals participated in the study, of whom 14 were female, and 3 were male, average age: 66,5 ± 7 years, with an average body mass index (BMI) of 25.6 kg/m^2^ ± 8, which is considered to be a normal BMI for this age group.

Hippotherapy {#sec004}
------------

Hippotherapy interventions were performed at the Dr. Guerra Equine Therapy Center of the Association of Parents and Friends of the Exceptional (APAE) in the city of Uberaba, Minas Gerais, Brazil, which serves the area and provides an access platform. The treatment was performed with the horse in step for 30 min. Two trained horses, 18 and 9 years of age, with a height of 1.60 m and 1.62 m, respectively, were used at random. The selected riding material was the Australian saddle with feet in the stirrups for the first 15 min, and with the feet out of the stirrups for the remaining 15 min. No other type of activity or exercise was performed by the practitioner during the session because the objective was to evaluate the effect of the three-dimensional movement provided by the horse \[[@pone.0238036.ref017], [@pone.0238036.ref018]\]. The visits were conducted only by examiners previously qualified by the National Association of Equine-Assisted Therapy \[[@pone.0238036.ref019]\].

EMG activity {#sec005}
------------

The evaluation of muscular activity was performed before and immediately after a single intervention of hippotherapy. For the EMG evaluation, the masseter and temporalis muscles were analyzed in the following clinical conditions: rest (10s), right laterality (10s), left laterality (10s), protrusion (10s) and dental clenching with Parafilm M® (Pechinery Plastic Packaging, Batavia, IL, USA), folded (18x17x4mm, 245 mg) positioned between the occlusal surfaces of the superior and inferior first molars, bilaterally (10s). The EMG signals were collected during clinical conditions and verified using the root-mean-square (RMS) \[[@pone.0238036.ref020]\]. For the dynamic evaluation of forces during mastication, the efficiency of the masticatory cycles was verified utilizing the integrated linear envelope EMG of the masseter and temporalis muscles (bilaterally). The values were registered in units of (microvolt/seconds). The EMG signals were collected during habitual mastication of hard (5g of shelled peanuts), soft foods (5g of raisins without seeds), and non-habitual chewing with Parafilm M®, for 10 seconds \[[@pone.0238036.ref021]\]. Non-habitual chewing is a movement with dynamic, short-excursion mouth-opening and hinge-type movement, reported to decrease the effects of changing the length and muscle tension \[[@pone.0238036.ref022]\]. Before the exam, the subjects were informed about the types of food to be chewed, emphasizing that it was not necessary to swallow them after the electromyographic exam They could be disposed of in an approved container.

An electromyograph (SAS1000V8, EMG do Brazil Ltd., São José dos Campos, SP, Brazil) equipped with a data acquisition, control, storage, processing and analysis system was used. Before placement of the electrodes, the skin was cleaned with alcohol to eliminate any grease residues or pollution that may be present. Differential active electrodes were positioned. The reference electrode was placed on the left wrist, on the styloid process of the ulna. To ensure the correct location of the masseter and temporal muscles, specific MVIC maneuvers were performed, accompanied by palpation \[[@pone.0238036.ref023]\]. To accurately reproduce the position of the electrodes, markings were made on the face using a dermatographic pencil. During electromyographic recording, the environment was kept quiet, and subjects were positioned sitting with the trunk and head erect in a comfortable chair, such that they kept their eyes on the horizon, the soles of the feet resting on the ground, and arms resting on the thighs. The necessary instructions and explanations were given, asking the individual to remain as calm as possible, and to breathe slowly and calmly.

EMG data were collected at the institution\'s dental office, with temperature control (20°) and lighting (penumbra). When comparing EMG activity on the same muscles, same individual, and day, the EMG signal does not need to be normalized \[[@pone.0238036.ref024]\]. Also, information is lost when the data are normalized \[[@pone.0238036.ref025]\]. Therefore, this study used raw data from the EMG signal.

Statistical analysis {#sec006}
--------------------

Raw EMG data were tabulated and subjected to statistical analysis using commercially available software (IBM^®^ SPSS^®^ Statistics 234.0). Data were analyzed by descriptive statistics (average and standard error) and Repeated Measures ANOVA with Bonferroni's post hoc. The factor 1 time (pre and post) and factor 2 clinical condition (rest, right laterality, left laterality, protrusion and dental clenching with Parafilm) were used for static mandibular tasks. The factor 1 time (pre and post) and factor 2 habitual and non-habitual chewing condition were used for the dynamic tasks of the mandible. The level of statistical significance was established as *p* ≤ 0.05.

Results {#sec007}
=======

Initially, a pilot study was performed with 7 elderly participants, who were not included in the final sample. Data from this preliminary study were used to calculate the sample size. A post hoc sample size calculation was conducted considering a level of α = 0.05, a power of 95% for the primary outcome electromyographic activity during the raisins chewing condition \[average of the right masseter muscle, pre-hippotherapy = 2.20 (0.56) and post-hippotherapy = 1.50 (0.60)\], and effect size of 1.206. The minimum sample size obtained was 16 participants. The sample size calculation was performed with the G\*Power software v 3.0.10 (Franz Faul, Kiel University, Kiel, Germany).

Post-hippotherapy, there was lower electromyographic activity for the masseter and temporalis muscles in all the static mandibular tasks, with significant effect for time for the right temporal muscle (p = 0.038) and the left temporal muscle (p = 0.028), indicating that, regardless of the clinical condition, the means at the end of the intervention were lower when compared to the initial mean, [Table 1](#pone.0238036.t001){ref-type="table"}.

10.1371/journal.pone.0238036.t001

###### Average, standard error (±), Fisher (F), degrees of freedom (df) and statistical significance (*p*\<0.05) of effect of time, clinical condition and time versus clinical condition of raw electromyographic data (μV) of the right and left temporal (T) and masseter muscles (M), in the clinical conditions: rest (R), right laterality (RL), left laterality (LL), protrusion (P), dental clenching with Parafilm M^®^ (DEP), for the pre- and post-hippotherapy intervention.

![](pone.0238036.t001){#pone.0238036.t001g}

  Muscle                 Clinical Condition   Effect of Time   Effect of Clinical Condition   Effect Time x Clinical Condition                                                 
  ----------- ---------- -------------------- ---------------- ------------------------------ ---------------------------------- ------- ------------------ ------------------ ------------------------
  **Right**   **Pre**    24.14                30.01            21.81                          21.87                              28.19   F (1;6) = 5.12     F (4;64) = 1.57    F (4;26,3) = 0.33
  ±6.14       ±5.48      ±4.53                ±3.81            ±5.58                                                                                                           
  **T**       **Post**   21.40                21.02            18.58                          19.76                              28.17   **0.038\***        0.194              0.678
  ±3.92       ±3.97      ±4.40                ±4.92            ±4.95                                                                                                           
  **Left**    **Pre**    33.09                31.74            29.99                          30.29                              35.44   F (1;16) = 5.97    F (4;64) = 1.38    F (4;64) = 1.97
  ±6.43       ±6.04      ±6.34                ±6.56            ±3.95                                                                                                           
  **T**       **Post**   14.46                28.92            27.84                          23.64                              32.47   **0.028\***        0.252              0.110
  ±5.59       ±4.62      ±4.73                ±3.51            ±5.31                                                                                                           
  **Right**   **Pre**    24.84                29.80            25.25                          26.25                              28.2    F (1;16) = 0.533   F (4;64) = 0.301   F (4;64) = 0.021
  ±6.54       ±5.80      ±6.10                ±6.75            ±5.84                                                                                                           
  **M**       **Post**   23.64±               26.72            24.29                          22.89                              26.84   0.476              0.876              0.999
  6.49        ±5.75      ±6.56                ±4.45            ±5.14                                                                                                           
  **Left**    **Pre**    18.58                25.29            24.93                          22.41                              32.01   F (1;16) = 1.12    F (4;64) = 3.51    F (2,63;42.03) = 0.200
  **M**       ±3.42      ±4.02                ±3.65            ±2.27                          ±3.94                              0.306   0.079              0.837              

Post-hippotherapy, there was lower electromyographic activity for the masseter and temporalis muscles in the all dynamic mandibular tasks, with significant effect for time for the left temporal muscle (p = 0.025) and the left masseter muscle (p = 0.027), indicating that, regardless of the clinical condition, the means at the end of the intervention were lower when compared to the initial mean, [Table 2](#pone.0238036.t002){ref-type="table"}.

10.1371/journal.pone.0238036.t002

###### Average, standard error (±), Fisher (F), degrees of freedom (df) and statistical significance (*p*\<0.05) of effect of time, clinical condition and time versus clinical condition of raw electromyographic data (ʄenv -μV) of the right and left temporal (T) and masseter muscles (M), in the habitual chewing condition (raisins and peanuts) and non-habitual (Parafilm M®), for the pre and post-hippotherapy intervention.

![](pone.0238036.t002){#pone.0238036.t002g}

  Muscle                 Habitual and Non-Habitual Chewing Condition   Effect of Time   Effect of Clinical Condition   Effect Time x Clinical Condition                            
  ----------- ---------- --------------------------------------------- ---------------- ------------------------------ ---------------------------------- ------------------------ ------------------------
  **Right**   **Pre**    4.97                                          4.64             5.37                           F (1;16) = 1.123                   F (2;32) = 0.734         F (2;32) = 0.060
  ±0.93       ±0.65      ± 0.92                                                                                                                                                    
  **T**       **Post**   4.14                                          3.74             5.01                           0.305                              0.488                    0.942
  ± 0.70      ±0.89      ±0.98                                                                                                                                                     
  **Left**    **Pre**    6.61                                          6.90             9.75                           F (1;16) = 6.134                   F (2;32) = 1.044         F (2;32) = 0.965
  ±1.04       ±1.21      ±2.58                                                                                                                                                     
  **T**       **Post**   5.52                                          6.59             5.79                           **0.025\***                        0.364                    0.392
  ±1.03       ±1.02      ±0.93                                                                                                                                                     
  **Right**   **Pre**    10.70                                         9.14             10.81                          F (1;16) = 1.906                   F (2;32) = 0.303         F (2;32) = 0.270
  ±2.36       ±1.21      ±1.25                                                                                                                                                     
  **M**       **Post**   8.38                                          8.72             9.14                           0.186                              0.741                    0.765
  ±1.29       ±1.13      ±0.86                                                                                                                                                     
  **Left**    **Pre**    6.65                                          14.51            6.86                           F (1;16) = 5.886                   F (1,39;22.50) = 2.587   F (1.22;19.52) = 1.765
  ±1.73       ±4.78      ±1.39                                                                                                                                                     
  **M**       **Post**   5.33                                          5.74             6.12                           **0.027\***                        0,112                    0,201
  ±1.25       ±1.03      ±1.38                                                                                                                                                     

Discussion {#sec008}
==========

The results validate the hypothesis that hippotherapy alters the myoelectric activity of the masticatory muscles. In the present study, EMG analysis was used to evaluate the performance of the masticatory muscular activity in different clinical conditions and muscular alterations resulting from hippotherapy. EMG has been widely used to assess facial muscles\' performance in the physiological process of mastication \[[@pone.0238036.ref026], [@pone.0238036.ref027]\].

In the resting condition, the mandible is involuntarily suspended by reciprocal coordination of the lifting and lowering muscles ― a position considered to be neutral. The muscles exhibit neuromuscular tonus that is in a state of passive resistance to the stretching of the fibers. Consequently, stimuli arrive at their motor units (nerve and muscle cells) alternately to avoid fatigue. This occurs through unconscious and automatic myotatic reflexes, maintaining the mandible in an antigravity and naturally relaxed position \[[@pone.0238036.ref028], [@pone.0238036.ref029]\]. In other words, although the muscles are not inactive, electromyographic silence characterizes this position \[[@pone.0238036.ref030]\]. Other studies have reported that, in the resting position, there is electrical activity in the skeletal striated muscle \[[@pone.0238036.ref031], [@pone.0238036.ref032]\]. In this study, there was electrical activity in the resting position, however, in post-treatment, EMG activity was lower, with statistically significant differences in the left temporal, and without significance for the temporal and right masseter muscles. The left masseter maintained the same value. Such findings infer that hippotherapy decreased myoelectric activity. On each step, the center of gravity of the practitioner is displaced from its midline, causing an imbalance and then a rebalancing, providing restoration of the center of gravity in the support base. In this manner, the vestibular system is continuously prompted. Slow vestibular stimulation benefits the balance and relaxation of muscle tone throughout the body \[[@pone.0238036.ref033]\]. Equine-assisted therapy has been used to control anxiety, stress, and trauma \[[@pone.0238036.ref034], [@pone.0238036.ref035]\]. Stress, anxiety, tension and nervousness exert high impact on the masticatory muscles, causing an increase in myoelectric activity patterns \[[@pone.0238036.ref036], [@pone.0238036.ref037]\]. This situation occurs due to the unification of the system responsible for the emotions and social behaviors of the individual with the motor part of the central nervous system, which elevates myoelectric activity in the masticatory muscles \[[@pone.0238036.ref038]\].

During left and right lateral movements, there is a neuroanatomical muscular activation pattern with greater electromyographic activity in the temporal muscle of the ipsilateral side of the mandible (i.e., working side), while in the masseter muscle, there is more activity on the contralateral side (balance side or "I do not work") \[[@pone.0238036.ref039]\]. The results of the present study demonstrate this pattern of activation for the two time points analyzed. In the right laterality, in the post-treatment, EMG activity was lower in both masseters and the right temporal muscles. In the left temporal masseter, it was similar. In the left laterality, EMG activity was lower in the right temporal, similar in the right and left temporal masseter and more prominent in the left masseter muscles, without statistically significant differences.

During the protrusion condition, the pattern of muscular behavior required to maintain the position is revealed by the greater activation of the masseter muscles compared with the temporal muscles \[[@pone.0238036.ref040]\]. Data from this research corroborate this pattern. In post-treatment, the activity of the left masseter muscle was lower, but was similar in the other muscles (i.e., without statistically significant differences).

Under conditions of dental clenching in individuals who do not present muscular morpho-functional changes, myoelectric activity of the masseter muscle is higher than in the temporal muscle \[[@pone.0238036.ref041]\]. This is due to the morphological and functional characteristics of these muscles. Mandibular movements have a very short trajectory, requiring high speed and greater precision. The masseter is a powerful muscle with a force function that carries and supports the bones, protects and drives the power of movement, and elevates the jaw during various oral functions. While the temporal muscle has a purpose more related to velocity, being the first to be contracted in mandibular closure, it is considered to be a positioner of the mandible, because it better adjusts the direction of the movement, acting as synchronizer of movements \[[@pone.0238036.ref042], [@pone.0238036.ref043]\]. These findings reflect the results of this research because the EMG activity of the masseter muscles was more significant than the temporal muscles. In post-treatment, EMG activity of the masseters reached closer values, inferring more balanced muscle recruitment between the two muscles, which is positive given that unilateral vicious chewing is sufficient to cause asymmetry of the face \[[@pone.0238036.ref044]\].

After placing food in the mouth, the depressing and lifting muscles of the jaw collaborate significantly with the dynamics of chewing, composed of movements of isotonic contractions interspersed with periods of isotonic contraction \[[@pone.0238036.ref040]\]. An essential tool used for the analysis of masticatory cycles is the integral of the envelope of the EMG signal that analyzes only the periods of isometric contractions and signals possible changes in masticatory efficiency \[[@pone.0238036.ref045]\].

During habitual and non-habitual chewing, the myoelectric activity of the masseter muscle is higher than the temporal muscle because it exhibits more significant action potential \[[@pone.0238036.ref041], [@pone.0238036.ref045]\]. The chewing of peanuts, raisins, and Parafilm M results confirm the pattern of superior EMG activity of the masseters compared with the temporal muscles at both time points \[[@pone.0238036.ref042]\]. Post-treatment EMG activity was statistically lower for the right and left masseter muscles in the mastication of raisins. This is desirable, given that in healthy individuals, there is less recruitment of muscle fibers to perform the same masticatory function compared with individuals with morpho-functional changes that generate stress and fatigue \[[@pone.0238036.ref045]\]. The EMG activity in the chewing of peanut and raisins were also lower but without statistically significant difference. Therefore, we recommend that future studies analyze the stomatognathic system in elderly individuals after treatment with more extended therapy.

Conclusion {#sec009}
==========

These findings suggest that hippotherapy promotes a reduction in the myoelectric activity of the masticatory muscles of the elderly.

10.1371/journal.pone.0238036.r001
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5\) Rephrasing is needed in the following area to enhance clarity:

Line 127 to 141 on page 6, please, could you improve the wording in these lines? Please could you add any reference in these lines?

6\) DISCUSSION:

Line 235 to 242 on Page 10. Please, I would recommend you that you can rewrtite these phrases.

7\) CONCLUSION:

Line 260 to 262 on Page 11. Please, I would recommend you that you can rewrtite these phrases.

Reviewer \#2: Dear authors,

This is an interesting article related the use of hyppotherapy and EMG for the sthomarognathic system.

I find the introduction section adequate and the aim of the study is correctly reported.

Material and methods section explain clearly the study protocol used

Results section shows the data obtained in the study and they are correctly explained in the discussion section.

References appears adequate.

I would like to suggest a modification in the title, in order that the readers can understand that this study is made with EMG.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0238036.r002

Author response to Decision Letter 0

19 Jun 2020

Dear Professor Thomas A Stoffregen,

We were pleased to have an opportunity to revise our manuscript entitled \"Electromyographic analysis of stomatognathic muscles in elderly individuals after hippotherapy.\" In the revised manuscript, we have carefully considered the editors\' and reviewers\' suggestions, and we adjusted some paragraphs accordingly. Below are the points we address and respond to each point raised by the editor and the reviewer. The responses to the editor\'s and reviewer\'s comments are below and are color-coded as follows: a) Comments from editors or reviewers are colored in red b) Our responses are shown under each comment as standard text. Overall, the comments were constructive, and we are appreciative of such constructive feedback on our original submission. After addressing the issues raised, we feel the quality of the paper is much improved.

Best regards,

Edneia Corrêa de Mello

 

Responses to editors' comments:

In analyzing your results, you conducted many t-tests; at least 20. Did you make any correction for multiple comparisons, for example, in your criterion alpha? The submitted manuscript appears to suggest that you did not make such corrections. With appropriate correction for multiple comparisons, it is not clear that any of your effects would meet the criteria for statistical significance.

To avoid the type I error, common when many t-tests are conducted; we opted for Repeated Measured ANOVA with Bonferroni's post hoc. We also chose to work with the electromyography data because much information is lost when normalizing the data (lines 152 - 161, on page 7).

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<https://journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and

<https://journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

On the title page, we added the department and listed the corresponding author\'s initials in parentheses after the email address. We adjusted the names of the files. We hope that it now fits the style requirements, as described in the referred templates.

2\. Please include your tables as part of your main manuscript and remove the individual files. Please note that supplementary tables should be uploaded as separate \"supporting information\" files.

We included our tables as part of the main manuscript and removed the individual files.

3\. Thank you for stating the following in the Acknowledgments Section of your manuscript:

\"The authors are grateful for the financial support received for this research, provided by the following institutions: National Council for Scientific and Technological Development (CNPq), Coordination of Improvement of Higher-Level Personnel (CAPES), Foundation for Research Support of the State of Minas Gerais (FAPEMIG), Uberaba Teaching and Research Foundation (FUNEPU) and Association of Parents and Friends of the Exceptional of Uberaba (APAE).\"

We note that you have provided funding information that is not currently declared in your Funding Statement. However, funding information should not appear in the Acknowledgments section or other areas of your manuscript. We will only publish funding information present in the Funding Statement section of the online submission form.

Please remove any funding-related text from the manuscript and let us know how you would like to update your Funding Statement. Currently, your Funding Statement reads as follows:

\"No\"

a\. Please clarify the sources of funding (financial or material support) for your study. List the grants or organizations that supported your study, including funding received from your institution.

b\. State what role the funders took in the study. If the funders had no role in your study, please state: "The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript."

c\. If any authors received a salary from any of your funders, please state which authors and which funders.

d\. If you did not receive any funding for this study, please state: "The authors received no specific funding for this work."

Please include your amended statements within your cover letter; we will change the online submission form on your behalf

We removed all funding-related text from the manuscript and would like to keep our Funding Statement as we wrote in our Cover Letter.

 

Responses to reviewer \#1:

There are several details that could be improved on this manuscript.

Overall organization of the manuscript is good but further improvements in this area will significantly improve clarity of the paper. It is striking that the Method section is on page 11. The results are found on page 4 of this paper. Does not agree with the guidelines of the magazine. Please check it. Thank you.

The Method section on page 11 was removed from this paper. "Non-habitual chewing is a standardized short-opening, flap-type, mouth-to-mouth movement required to reduce the effects of changing length and muscle tension typical of dynamic records. Thus, it eliminates some interference factors that act in chewing, such as swallowing between masticatory cycles, chewing frequency, food texture, and masticatory preference."

The results found on page 4 were transferred to the Results section (lines 164 - 171, on page 6 and 7).

In addition to this, I include minor reorganization of a few parts of the manuscript, and significant rewriting of certain sections as suggested below:

1\) INTRODUCTION: Line 68 to 71 on page 3: Please could you add the following reference in these lines?

Martín-Valero, R., Vega-Ballón, J., & Perez-Cabezas, V. (2018). Benefits of hippotherapy in children with cerebral palsy: A narrative review. European Journal of Paediatric Neurology, 22(6), 1150--1160. <http://doi.org/10.1016/j.ejpn.2018.07.002>

It is necessary to highlight the previously published results that found an increase in trunk strength and balance control. Hippotherapy is a treatment strategy that utilizes equine movement as part of a comprehensive program of intervention for the attainment of functional outcomes. It has been demonstrated that the recreational use of therapeutic riding can improve coordination, motor skills, posture and control of the head.

Thank you for the indication, we rewrote this paragraph and added the reference \[13\] (lines 61 -- 71, on page 3).

2\) Line 74 to 79 on Page 4. Please, I would recommend you that you can rewrite these phrases.

We rewrote these phrases (lines 74 -- 78, on page 4).

MATERIAL AND METHODS:

3\) Is the study registered in clinical trials with a reference number? Please, would you mind adding the reference number, Thank you in advance.

The study registered in clinical trials with this reference number RBR-2kw6p9, and access is found on this link (<http://www.ensaiosclinicos.gov.br/rg/?q=RBR-2kw6p9>) (lines 86 and 87, on page 4).

4\) Line 120 to 125 on page 5 and 6: Please could you add any reference in these lines?

We added references on these lines \[17,18\] \[19\] (lines 116 and 117, on page 5).

5\) Rephrasing is needed in the following area to enhance clarity:

Line 127 to 141 on page 6, please, could you improve the wording in these lines? Please could you add any reference in these lines?

We rewrote this paragraph and added references \[21\] \[22\] (lines 119 - 136, on page 6 and 7).

6\) DISCUSSION:

Line 235 to 242 on Page 10. Please, I would recommend you that you can rewrite these phrases.

We rewrote this paragraph (lines 250 - 255, on page 12).

7\) CONCLUSION:

Line 260 to 262 on Page 11. Please, I would recommend you that you can rewrite these phrases.

We rewrote this paragraph (lines 270 and 271, on page 13).

 

Responses to reviewer \#2:

I would like to suggest a modification in the title, in order that the readers can understand that this study is made with EMG.

We modified the title: Electromyographic analysis of stomatognathic muscles in elderly after hippotherapy

Thank you again for your time and effort,

Best regards

Edneia Mello

###### 

Submitted filename: Rebuttal Letter.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0238036.r003
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Electromyographic analysis of stomatognathic muscles in elderly after hippotherapy

PLOS ONE

Dear Dr. de Mello,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

I have noted elsewhere details about requested revisions.

Please submit your revised manuscript by Aug 08 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

Thomas A Stoffregen, PhD

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Thank you for your careful revisions. Please note additional requests from Reviewer 1. As Editor, I continue to feel the need for more information about your statistical analysis. In the Section on Statistical Analysis (Line 156 FF), please state explicitly the factors in your ANOVAs. In addition, please revise Tables 1 and 2 to include the F values and degrees of freedom associated with each p-value. Once these matters are cleared up, your manuscript should be ready for publication.

\[Note: HTML markup is below. Please do not edit.\]

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0238036.r004

Author response to Decision Letter 1

5 Aug 2020

We added more information about our statistical analysis. We explain the factors of the ANOVAs In the Section on Statistical Analysis. We have also included the F values and degrees of freedom associated with each p-value in Tables 1 and 2.
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This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

10 Aug 2020

Electromyographic analysis of stomatognathic muscles in elderly after hippotherapy

PONE-D-20-07826R2

Dear Dr. de Mello,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Thomas A Stoffregen, PhD

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

10.1371/journal.pone.0238036.r006

Acceptance letter

Stoffregen

Thomas A

Academic Editor

© 2020 Thomas A Stoffregen

2020

Thomas A Stoffregen

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

12 Aug 2020

PONE-D-20-07826R2

Electromyographic analysis of stomatognathic muscles in elderly after hippotherapy

Dear Dr. de Mello:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Thomas A Stoffregen

Academic Editor

PLOS ONE
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